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57 ABSTRACT 
A missile flight control system includes a plurality of 
fins movable by actuators and a corresponding plurality 
of valves each of which regulates gas flow through a 
pair of outlets which are oppositely directed perpendic 
ularly of the missile axis, the valve being operated by 
respective ones of the actuators. 

3 Claims, 3 Drawing Sheets 
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1. 

MSSLE FLIGHT CONTROL SYSTEM 

It is known to control the flight of missiles by means 
of movable fins. In the initial stages of flight of such a 
missile from a stationary platform the missile speed may 
be insufficient to enable the fins to exert aerodynamic 
control. 

It is an object of the invention to provide a system in 
which flight control is assisted by gas streams which are 
responsive to movements of the fins. 
According to the invention a flight control system for 

a missile comprises a plurality of movable fins, a corre 
sponding plurality of actuators for said fins and means, 
responsive to operation of said actuators, for directing a 
gas stream transversely of the missile axis to alter the 
orientation of the missile in a direction required by 
actuator operation, said means for directing a gas 
stream comprises a plurality of pairs of gas outlets, each 
of said pairs being associated with a respective one of 
said fins and being arranged to emit gas streams in oppo 
site directions substantially perpendicular to said missile 
axis, and a plurality of valves operable by the respective 
actuators for controlling gas flow to the outlets of the 
respective pairs thereof. 
An embodiment of the invention will now be de 

scribed by way of example only and with reference to 
the accompanying drawings in which: 
FIG. 1 is a diagrammatic view of a control for a 

single fin and an associated pair of gas outlets, 
FIG. 2 is a view on arrow 2 in FIG. 1, showing all 

four fins and their associated gas outlets, 
FIG. 3 is a diagram of a valve forming part of FIG. 1, 

and 
FIGS. 4, 5 and 6 show effects of operation of the gas 

jets to obtain pitch, roll and yaw. 
As shown in FIG. 1 the rear end of a missile, indi 

cated at 10, carries four fins only three 11A, 11B, 11C of 
which are shown in that figure. The fins are movable to 
effect steering of the missile. FIG. 1 shows diagrammat 
ically a control arrangement for the fin 11B and an 
associated pair of gas outlet nozzles 12, 13. A control 
circuit 14 provides an output signal on a line 15 in re 
sponse to a steering requirement which involves the fin 
11B. The circuit 14 also provides signals on three addi 
tional lines to corresponding arrangements for control 
ling the remaining fins 11A, 11C, 11D. The signal on 
line 15 is supplied to an amplifier 16 whose output 
drives an electromechanical actuator 17. The output 
element of the actuator 17 is a rack 18 which engages a 
pinion 19 secured to a shaft 20 of the fin 11B. A feed 
back signal corresponding to the position of the fin 11B 
is supplied on a line 21 to the amplifier 16. The travel of 
the rack 18 is such that the fin 11B is movable 30' either 
side of its central position shown. 
A valve 30, shown in more detail in FIG. 3, is opera 

ble by a lever 31 which is engageable by the pinion. 19. 
Engagement between the lever 31 and pinion 19 is such 
that 30 travel of the pinion 19 from its central posi 
tion effects only t2 mm movement of a control ele 
ment 32 (FIG. 3) of the valve 30. The valve 30 is sup 
plied with pressurised gas through a line 33 from a 
source 34, which may be a known form of chemical gas 
generator. Operation of the circuit 14, amplifier 16 and 
source 34 is initiated by a signal on a line 35, this signal 
being provided at launch of the missile. 
As will be seen from FIG. 3 the control element is 

movable in either direction, from a central position in 
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which gas is emitted equally from the nozzles 12, 13, to 
increase emission from either one of those nozzles. Ro 
tation of the pinion 19 (FIG. 1) to move the fin 11B 
clockwise results in anticlockwise movement of the 
lever 31, increasing flow through the nozzle 12. This 
gas emission has an effect on the missile 10 which assists 
that of the fin 11B. The fins 11A, 11C, 11D are similarly 
provided, as shown in FIG. 2, with pairs of nozzles and 
with control arrangements corresponding to that shown 
in F.G. 1. 

If the missile is required to pitch about an axis parallel 
to the axes of the fins 11B, 11D, only those fins will 
operate, increasing gas flows from the nozzles 12B, 13D 
as indicated in FIG. 4. This increase will impart pitch to 
the missile even if its speed is insufficient to cause the 
fins 11B, 11D to exert aerodynamic control. If the mis 
sile is required to roll clockwise, as viewed in FIG. 2, 
about its long axis, at least two of the fins, for example 
11A, 11C, will move in opposite directions, increasing 
gas flows at nozzles 13A, 13C as shown in FIG. 5. If all 
four fins are operated to effect roll, increased flows will 
additionally be provided at nozzles 13D, 13B. 
Yaw is effected in the same manner as pitch, except 

that fins 11A, 11C only operate, increasing flows at 
nozzles 12A, 13C. 
The gas generator 34 (FIG. 1) is arranged so that gas 

generation progressively reduces over the time when 
the missile is increasing its speed, and will cease entirely 
by the time that a speed sufficient for aerodynamic 
control is reached. The effects of gas jets from the noz 
zles 12 thus progressively reduce from a maximum at 
launch. At initial low speeds of the missile the effect of 
the gas jets on its attitude will be large and consequently 
the amplitude of the signals from the control circuit 14 
will be small. Subsequently these signals will be of 
larger amplitude to move the fins 11 through their max 
imim ranges of travel. Lost motion engagement be 
tween the lever 31 and pinion 19 is provided to prevent 
damage to the valve 30 and to avoid the need for pre 
cisely matching the strokes of the valve 30 and actuator 
17. Provision for lost motion may include spring load 
ing of the pivot of the lever 31. 

I claim: 
1. A flight control system for a missile comprising a 

plurality of movable fins, a corresponding plurality of 
actuators for said fins and an arrangement responsive to 
operation of the actuators for directing gas streams 
transversely of the missile axis to alter orientation of the 
missile in a direction required by operation of the actua 
tors, said arrangement for directing gas streams com 
prising a plurality of pairs of gas outlets, each of said 
pairs of outlets being arranged to emit gas streams in 
opposite directions substantially perpendicular to the 
missile axis, gas flow to said pairs of outlets being regu 
lated by respective valves which are operable by re 
spective ones of said actuators, said valves being cou 
pled to the respective actuators through lost motion 
connections. 

2. A system according to claim 1 in which each of 
said valves is operable from a central position in which 
each outlet in a corresponding pair thereof emits an 
equal gas stream, to a position in which the gas stream 
through one of said outlets is increased. 

3. A system according to claim 1 in which at least two 
of said valves are operated for any change of attitude of 
the missile. 
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